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Abstract 


PROBLEM TO BE SOLVED: To realize an inexpensive and advantageous large amount expressing 
system of a basic antibacterial protein on a condition of forming proper disulfide bonds for exhibiting the 
antibacterial activity. 

SOLUTION: This method for producing the antibacterial protein is provided by expressing a fused 1 
protein not having the antibacterial activity, from the above basic antibacterial protein with a partner 
protein having <7 isoelectric point and a shaperon function, collecting the fused protein, separating the 
both and activating the antibacterial protein with a partner protein. 
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[##»#©««] 

p h 7 mmv s> o •> + >ffl&i*? f * 
■if. c*i*a»i,fc«. fnE/<-hi— «e»Bo«i8 

©jfflffl^StrigttfLOIK: J: o TfirffiinSSaflAfcri 
t^K£&T£c££^£T£i*gsafJ©£liI# 

[»jCT2] me9amk£ft«Da9i&. trasses io 

Si^tt:=S:3- F*SDNA«M^ttC*Al/fclIRii 
«&©£§«:<£ otlf 5 C 4 *1#»4? £§9*31 1 KStt 

[11*313] «TElSBaaKA*«tn**i«BlA3tEO 
PR7'PfY>, !ie»Fh9>X7T-V 

**t»tt®8i. BiXttfc hfcfSOf^jVi'^T* 
5 C 4£?#®4 T 1 XttM #52 CCiS8K©Stg 

CBW0I4] *E^-r*- SSSBAs. ot©1 ) 20 
XB2) ©l»-rn*-C$.5C«i:?r^ffi[i-r4it*^l~ 

1 ) 7"u -f A? ^ f -c y * v —eju3m»&& 
<d?*~ >cc*t bx&mm±.<o-TWL<m&t s d n a 
Kj^m- Fsn-ct^sttsas. 

2) 7**1/ F+-»X«->*^n->. 

wn&fiip h 75tarc*swt^- h *-sa»B 1 

4. ^«c< 4fcy+^n>tM8* : frf SW^ci>rc- 

ia£r£t^©&#£TS&S14©in®2raSCA4. «« 
P H 7 *?S-C* D f + >«gg£WT Z>*- b t 
-SaKBi©^ft-C*»3. jJS2!?tf[gB»AiM-- 
r;r-ga®B i#Wftccj:»)«WrailMc* 'J n"^* 

FS5»%/M^r-a©!j<v^7> mtLxms.ztix 
m c t z<m i-r ssaHStef*. 

[ 8331 7 ] -S^©^(*3 s? X a m&o& 
< £ t>3?S.£# p H 7 SMSfeA- r 98* 

A- r 7--9B!SB 2 4©g*£«:r**C 4£#a4-f 

ssagatirt*. 

[ft*?18] IWEBItt/'C-h^— ae»B 1*17 5 3 
7 • -/>yu>* (Fumicola insolens) i^C^af- 
4^VW7 n F -f V ^ 7 -fe'O^A^VSSSlT 
WEft^n^-rC- h7--ga®B2*^7'^y 
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-Sa^B 1 4, 4>fc< 4fe->t-iD>t5gg*WT5"> 
d > A- h 7— SB® B 2 4 *>6 fc 4 c 4 4 

■rs^-h^-gaa. 

m^m i o ] gs*^6 ~sa#Ji8 ©i>r tibials 

©aSWtt£ft*3-F*SC4««R4T*DNA. 
Clf^ll 1 ] DMtBl 0£GIM>DNA«W!I>J1B 

[ffelH©SMai&tft9n 
[0 00 1] 

[^^©ST5fiTpfi7l-»] -©^©tWJ 
y*;^ F&£©Jft££rS1^©&#4?S«S&l/t 

B9aa©*s2ssufcccwT*. 

[0 00 2] 

«7taiS4# 5ci «r#atofcB#. #k:*ii§ip?©ji 

1^fflSa*?ti4T.5^gSASWfii-C**„ ^<© 

M^»«:*jt>-caas*i-ci»*«aBieji©»wco 
i>tb. io®sas©^^ffljakis«--2.stt. iki^jfi 
TT^ar* *Ci®gais©?B£iffiJiSrt r©^^©^ 
©s.is*s*-5. mw7^Si-c©5i®saii 

[0 o o 3 ] $r. 5tBgaH4©t±ga®4©^k 
h4-vA^v-^kTSC4KJ:-5t:. SSiSa® 

©#14% 7^+ > tf? i 4 ©ffljap , i'c©7>»%ai 

$d-ri>^^Syg$n-C(r^ Oae H. Lee, H Minn, C 
nan B, et al(1998) ProteinExpfession and Rurificat 
ion 12 : 53-60) . X, 5iSSa®^«r^FSftil7>K: 
^IStl-S^a**-^ ( prochymosin) i^bSHi 
•5C4«c«fct3l^±©38i^fflo/cfe©fc*5 (Chris Ha 
uqht, Gregory D, Ra.iesh Subrananian, et al(1998) 
Biotechnology and Bioengineering 57, 1 : 55-61) . 

PMi©!Bt,>a>6. fi*aiaft*yAjf**>-s-h9 

>J^7*5-€3 (GST) 4St^t$'tf5^ (Kiri 
11 A Nbrtemvanov, Alexander s spirin, Anatory T Cu 
dkov (1996) Biotechnology Letters IS, 12 :1357-136 
2 ) tXWS&mZWa-Z'U 4 Isif F>-f 
> (CBD) 4S6^-fb$if-5^ (Kevin L Piers, Mel 
issa H Brown, et al (1993) Gene 134, 1 :7-13) . tK 
Wejlt^cif -f>A41t*{bS***tt ( L. Zhan 
g, T. Fall a, M. Wu, et al(199S) Biochemical andBio 
physical Res. Can. 247 :674-680) Sftf&fgSftTl^ 
i>. 

[0004] 
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OKmumKtLX. »&*©?*->. PRT'a 

[0005] c^e.©* ^©sgttSt&geftK-^ 
-a*. mgoig&ittfcttrsgii*. JMEHwart-c© 

[ 0.0 0 6 ] tNxtf. S-fieUc&tiefc&ffitt. t,>T*l*> 
_kf2©J: 5 fc* 7©igg&jKSgaK£*t#l<!: Lfcfe 

>t8fig«:W-rSgail% in vitro "C^S^Orritt 

10007]-*. vcmgmy.n®ffl!£&mein<z>& 
i-rsgas*. y^-^f^^isisg^irs-s 

3tixm. - 2 5 0 6 8 5-st&8ir 

U"tlfe3Ii*tfS#&#&lii«*fv 1 -7 587 

[0008] feLk©£>6. KS^^^i-r^^ 
[0 009] 

. (ss*^r-5/c*©#a] cmi mxowm ±ts 




C3) #§32 00 2-3 06 1 8 2 

4 

m) ©ft/at*, -sass©^^*;^ 4 m-so 

p H 7 £»r ft D ^ + ^ □ Wf 5;<- Y 

$if. CftfcgHKOm MErt-hJ— SSSB©® 

t8©fjffl?:$tjf§i4^big«:«fc orstrieiSBgaaA * 

[ooio] m2momi&) ±tBmm*KMr&it 
#xDm%2m (n?m2K.smz>mi) ommt. 
10 mssniswccffssasa^*©^*. frtese® 

B#»*3- F-i"SDNA*»H?M6K*ALfcK86M 

n©**c «t o t*t 5 . etas as©^i»^ft-c* s . 
[ooii] (m3momm jjzwtmzmmztc 

«)©*SilPt3^K (IS}*il3{Cie3S©^) ©flUStt, 

men i S9§xtiSf2^«:«*fssgaiiA)W/ *n 
•enif&tefc©?*^. p r 7'af--f >, 'j f ? k i- 

>©<,>-fft*\ ftst>«ffi$>. sAxtst hs*©^^ 

7 x KBSaKOSSA&rftS. 
20 [0012] (»4*?§©ateR) HZWmZm&tZtc 
«b©ffi^4^?g (W*3S4CCie«©»W) Qtt&B. 

a»B*s«T©i) x«2) o(,»r*i*»"p**. gas? 
Bfc^frcft*. 

l) yo^-f^y^A^v F-fv>7- (KT. rp 
d i j xjJfflftSJfec^^-vKMtrasiB 

i»sas. 

2 ) 9* U F+'» (J«T. r T x j 41-5 ) f 
30 -^a->. 

[0013] (3I5&I!S©JM) ±feSS«r)S?^TS/c 
fe©*BB^5SW (I9^5«CI2K©SB3) ©«SStt. 

BflB#. 4>fe< i 4^**i p H7*?S-C*SK1x^- 

rs^f ^o>^-h^-ga^B2i*»e>^s t era 
gaM©^s^&ra>s„ 

[0014] (me ¥tw<D®m) ismaimk-ntt 
#)<D%fflM6mi (it^6Kgejs©^) <ommt, 
40 -mm,®frf-fii>z*y < K*S£©jBfiS*t§tts©£ 

r* o is + ^<o >«(s*wr*^-- h gaHB t © 

U^flrC*f). UlSBiSgaBAi^-h^-SBSB 

[0015] (*n$m<Dto8.) ±Mmmzm&*z>tc 

®<Dimm7&W (lt«3I7(Cl3ttOA91) ©#««, 



# 
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pH7**C*SBMl'<-l-*--»e»Bl£. 4>ft< 
f€B2 4©IB!£tt-C&S. gaRSteflrC**. 

[0016] (msftwomm insmits&ktztz 

7 • -f>Vl/>^ ( Funicola insolens) 4*©7"af- 

asfS^-eas. 

[ 0 0 l 7 ] (^9»?g©«)5) iJeSS^^Tift: 
&©*nm9^ (is^9K:gaiS©^) ©fltt£«. 

mgrfp H7*iS-C&SSH±'<- h*-gB®B l 4, 
< 4 & + n > figg * WT S U ♦ ^ D > rC - h * 

-gajtB2 4*>&&a. 't- h:>--gasir**. 

[0018] (HI 0 &9!©ftl£) ±ieSSig£fiSifc-f s 
/c&©:«iJ*l OtcEttOftH) ©« 

fijtt. tiri2i*6fS9!~i*8©i.>Tftrt>{c&£gasii£ 

#£n- h-T-5. DNA"C*-2>. 
[0019] (mil #69!©«fiS ) ±l2PSS£8?ifc-r £ 
fc»©;fcissr i mis (SfiJjOSl lCCietg©^) ©#i 
J&Si. Uismi 0^tC#4DNA4IHIW86«:»Al/ 

[0020] 

[»H©f(W • m 1 JWKDfBB • »*) » 1 A 
H A p H 7 * S A- h * -gag B 4 

©tt«^^*©safm&#4 urieush*© 
ia^-si©jn,^^B«artcctei<»r > tnraasA*** 

1 0 0 2 1 ] gaaS6^«=*?filfflia<»: 

astBoatB^ifflo-cjiBgajtA©';?*-^^ 
za«c*»t>r. a*fi«ffliaaMA4^-h^— aast 

*o. fiissaaA^sgccffittftrt*. 

[0 0 2 2] (m2mmr?m-mk)m2muz£i 
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[0 02 3] (f&zsmonm-im) ftsm^i 

[0 024] (*4AB®fBll-ttft)S4£9i(CJ:o 
■C. 3?S**s p H 7 Jfasr* OVt^D >«|g%WT* 

coo25] (jus *wM>fBB • ami) saxitetttc 
- f-^-siasB i <t->+^o>A- h^-saaB2 

4*>e>fc- 3 TOT C©«^. SaKBJ&tttl. 

!aiSgaSfA4. Kte^- h^-saSB l 4. 5/+~i 
n>^h^- »a*B2i©3«WMia«WB»S 

[0026] 0*6 AHOfffll • *M) CtSgaSA i 

20 ^-f*— sasB4©gasa^(*ttiis©«sifl«ia 

■r s. l-* 1 feH#©sasra«cttgg5K«fc o «Knjt8«c 
r«, c©S»©a«««j»r«:«k»)M#©ga»*S ! S 

[0 02 7] («7IH!Ofra-««) JR7MIICJ: 

30 sna. cogaaa^ccfcorti. gtt^-h^-- 
saMB i ij/f<n>^-h^-aa*B2t*«A- 
h*— gasB©Birfa{9sii%ftiirs. . 

[0 02 8] (»8»W©fPffl-a«) J*8«MK«fc 
0 . < 4 fc«L**« P H 7 5S»r *«BM!fe^- h * 

Mi. «dtr9amMM«4saft 3 ti*. 
[0 02 9] (SI9*W©fPffl SfcS) »0 Mi(C J: r> 
T. ^7^XliS8^©ga®ll[^(cteWSJii® 

40 gas? a ©a- h^-^(r««cftrc- n— gaa&jfi 

[0030] (^1 0^©f^ffl -a^) mio^wtc 
J:D, 16 8 ^teff ssaxikdftose? 

[0031] (»i i#6^©ffffl -tm) mi i§mtc 
<t "3 . * i o sm® d n a *mm ufcgasffl^*©^ 

[0032] 

[^©HSt©^!S] yccc. JHl|HI^J*i 1^©H 
so S£©B!liuc-3t,>T:!Siiigf s. jaTK*v>r*«: 
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[0033] csaxB£#) *^cc^^^am^ 
* -saw b t wt^wtcs^ u r t > sB&&B*ffm 

aSB 4jWBBRIB&* «; rf-cy* FSKJSr^OTHl id 

#K*t4s*tfj *««tttt»5*c d: o orchis 
sajjAasr s yBEflLBci/*?- >jwkws** 

[0 0 3 4] CCtSgaSAD jOTfCftS&BBa* ' 
Att, T5>«^J±«CVX7^>*q*fiEU -sits 
©a^rt^x^?* Fte£©^£faffiriteS©^± 20 

^^»«LrC^in^aaA©^fiWg<!:Lrtt, 

S^&^fc&S©^*;!/? * FBAoBflttfl^r, * 

x*:^SftTc>3fr-xfc«s*sft*. /<-F*-a 
7-/ F»***rtr*tti>fc»«: % &s*t$Jrct>s* 30 

[0 03 5] !SII£aHA©83att, -£«iS©$H^ 

isttft^n^ -r>©t,*rna\ *£i>t2mi. a£x« 

^®ISW<D1 0{^5 4ft©T5>'Kjfce>fc*fe©# 
[0 0 3 6 ] C^-h^-SaSB) 

*JJB9«*iLrt. pH6fclT©fc©» iflbttpH 50 
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5. 5eiT©fc©3Wff*U». >wt-gasB 
#-^/W*-Ha«*6ft«*&4 % Btt*- 

Ht-sa^B is^t^o>A- h^-ga^B2 
[0037] ^-h^-ae»B<owitt±ia<o«e«c 

^**HD0CfcUTBB£3*iftk». LfrU 
-l-^-SajtBiLrtt, PDI (WfipH4. 6 
8) X«M^*^>^^^>(C^LTSSi^J±(DTfiS 

«n?srsDNAtcj:^r=i- FS*m>a»n»ast 

WM&PH3. 6 1) *^Jff*0 

[0 03 8 ] ±&P D I i OTU\ WitKiMB? Z 
• -f> VI/ Efcft#ttCcttEW*#2 
KtRTT 5 -/HEW*© 5 9tt^5 4 3fiOT;^ 

&ft«*©jw*t/<«*ftstis. ±fsMttgasio 
rtt, ;^^©**i>^brttfflMfc©T»c 
BtttSDNAecJ:->T3-FS*ir^*Kttaa». 

jgkRftft(c«i25tf## 1 cc^-rr 5 -/BBW©6 1 

(4- 1 2 4ft©7 5 y«fr&ftSfc©^*b<«FS 

[0 03 9 ] #-©;<- h ^-ga©B i LTtt, *© 
tKfcTx W«pH5. 14) %*»(/< 
*. EK, GroEL W**pH5. 0 8) . Gro 
ES »«*pH4. 5 1). HSP9 0 (SWjSpH 
4. 6 7) 3?©W^P~>^ »*0<«7nr*5. 

[ 0 0 4 0 ] jjattt'*- h ^-gasB 1 1 a. 

• -f>Vl/>Xi3(M)PD I ©*;l/#*t/JU* 
iSr^^5 1 4ffi©yjU*5>K-5 4 3ffi0a-/S/> 
©««(««ftpH3. 9 5) «M^r*«% ^0ffe 

©^m*^grtt^#r*ffs©gaarfc^^c^ 

±gfii/ + ^n>/s- h^-gaSB2<i:Ur«PP I* 

*§££te, fiifflK«:*jet*»3S<0HK:fimga»Ai 
ft* »; Fa^^OrJoSgaSA iH*0# 

[004 1 ] C»a«B&»*3-F , r*DNA)*« 

*©»a*ffl^fl* 3 - F-r * d n a ^> s 

5L®5aa a i ^- h ^ -gas Bi^-f^>yi 

roSBDKlfct^r, *©*fl«ftttra5H*BE0& 
[0042] ±f23-x^>^(D^li<i:UT, 

ataeFii/riSBBesiAi^-h*— aa»B (x 

tt. BttA-Ft-BaBBlft»2/t^o>^-F#- 
-ga^B2) i*aU»U"C3- Fl/Tlr>*Ji£#*!3 
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FU"a»S*£i*91«. StiaWAt^-ht- 
Se^Bi^, *£l>KttBa£KA. HMSX-F*- 
gfiHBl. S/+^P>'<-F:f--ae*B2©rt<D~ 

* D N A <h U r tt, WxtfE^J*^ l XttEJWHJ- 2 «C 

CO 0 4 3) CDNA4«W5It8iC«Al//cS£JBIlB) 

[ 0 0 4 4 ] D N A tlBSMISKl^iirttKlSIAr «fc 

fflCCtt tovaqenl±K<E> TpET Expression system J 
V'vXt F*WSr*<5. ISPH-*** — *<DDNA<D}f 
A*, S3Elfflia^©j»a^^^-©*Att- 4ifcl©ffiS 

[0045] cs^sawDStsftfrffi) tm^&mom 
c o o 4 e ] m&utc&&mm&#im$Mt&&e>mL 

coo47] !sssa®cDiS®*ffi«. 4>ft < t 

F * - »a*B ©«tt**08 U r SOfiaa* A*t/aKS 

f9a«cgQfe-r*aa*sfr* s . a«ttaainskA»«:*j 
w*isaae»A4^-h^-aaaB^6»ii'raa 

[0 04 8 ] fitaaaaA*^- n^-aaaB*»6» 
■jwsaaw:. p»3»-«©# y Fifteen ots 



6) #132 0 0 2-3 06 1 8 2 
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3* fcttKJBO* y 3^^^ F8fc90 Ktett F 

[0049] i^aKA«s»7Si£fi(c%ft-r «aa 
tt, ^-F^-aa«B©«sBccj:orettw«ca!fu 
3Erraci«Barc*3. au. c©aa©«Bi©fc 

10 [0050] 

*#^id£g^±r£, i*rnfe»?-wccaiRsrfi8 ; 

( 1 ) — jE«tt<D*HPrt5>**7 * F»£<WBflS*i§tt 

7 o v >«»«rr f aa® 
B£<Dgaaa^»iU"CESfflffirtr*3i$^, cn 
20 «B^<-F^aaaB©«tta)M«t 
^stt^tigccj: ox«rie!s*aaaA*iSttsa«:^ 

(2) jjeaaittftfiBCc^r. faiaaaAi^- 
F^-aaaBiwtw9*ctt^un»*. 

o) ±Eaa«B^»cc*ji»-c, maaasAi^- 

<4)±Eaaai»*«c*j^r. ttaaaaAt/*- 
30 F^-aa»Bi©— ffl*5c»«±»3&s»*ffili«tt;x 

(5) ±EtraiaaaA^ 

>, PR7'Df>f>, y t K F 7>^7 7-^Ofy 

(6) ±£®ai*<D^^^>3W^**<0fc(0r* 
*. 

( 7 ) ±fe«^**<D*:i*~>#, H«## 1 KmT7 
5 -/MEW*© 1 0 ft- 5 4tt<DT S Sfc© 
40 "C£>£„ 

(8) ±E/<-F^-afi»BOWjS3&JpH6JHT, 

(9) ±E^-F^-aa»BOV*^n>«»i, g 

do) ija^-F^-ae«B3WPD ixiantt* 
Kj:^-C3-F8ti"cv**attaa«r**. 

50 (11) ±EPDI3», 7;37 - -f>VU>^**© 



# 



p d i . M{c^fts<](ctti2?ij#^2 fc^rr ; 

4>© 5 9 ft~5 4 3 &©7 5 smt^hUZ, P D 1 T& 
5. 

(12) jjeKtt9&j(tf*&a*ett&9&x. see 

JU*W«CttIS&J*^ 1 iCmTT 5 -/KBajtf ©6 1 
1 2 4&©7 5 ./KfrfcfcSMttBairc**. 

(13) ±fr«-ht-SSRB#TxXtti't'<ai 

(14) JbfBA- h t-gaitB#. 4>£ < £ 
AJpH7*j®-C*SStt^-h^— gagB 1£, 'J>t£ 10 

< £ i"<a >sie*wr S •> ♦ ^ a r * -g 
asB2£^e.nt2.. 

(15) ±EBMt'<- rt-gBISB 1*7 537 • 4 
>v u>*ffcfc©p D I ©*;u#*->;u^®o^fS^ 

(16) ±K->+^a>^-h^-gegB2*iPP I 

(17) ±tecc®gewA iSKsasss^^JBsET 

-Sa»Blii/t^o>y<-h^--sejlB2 4*>6 20 

ga». 

(18) JJEI.»r*i*>fl»eilite*t3 - FTSDN 
A. 

(19) ±32DNA#. #-0«j&3te^£ UXtm& 

esA£A-h^--ga®B (x«> 

fi®BlR^>->"<a>A-h^— ga©B2) ££JI 
Fortes. 

(2 0) ±f2DNA#. m-OWm&T- £ L/C. tOM 

gas?A £ . GMofmcjivxmffSMiitm* « =r . 
^7*f«j»4. t-h^— aesB (x«. mtx- 30 

rt-gaSB lRO^-toWS- h:r- gfiSB 

2) £*$ski,t=i-fi/ci>.5. 

(2 1) ±EDNA#. 1}ffi&&&At>-i-b*-E& 
®B£*. ftSOttftBSBftA. Ktt/<-r*-ga 
KB 1 . i/f<D>A-ht- gaSB2©|*J. JSifg 
a*A**trr#B±*. ffif©*r&lS»J*/r-f*i:£ 

jcto. sa*«aatef£u-C3-FLri>a. 

(2 2) ±I2DNA#. E3igmX&mm^2K.7r; 

(23) ±I2D N A*s. E&SSm 1 X«i25>J§^2 iCjft 40 

*raaE»j*»6«t*DNAK:tfc/i:* r y>yx>h4 
ssagA. /<-h^-ae»B. stt^-h^-ga 

RBI, ->*-<o>A-r:*--gaRB2©F»9 > !SSg 

(24) JLI2DNA zmmfetcmx u/c^ifflsa. 

(2 5) ±EI9£»ntfJK&nRrc*S. 

(2 6) ±fEiSiffljia*es^r. ±ia^-rn^©ga 
'(27) ±f2gaR&^£8??xi;tz»£ft?s. so 
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(2 8) ±Et,»-fti*©gesa^*Ktew5£isge. 
»A*/"c-h^- aeirB*^iw*jia4. mean 
we»A*irB'<- h*— gaRBoatgtcj^-ctfi 

(2 9) jjasBsa*A*/<-h^-gajtB*»6» 

oo) ±iBtA@ga® a *tnssas«:s:»r isg ' 
^©aiicffiji©^©®^©^^^^ ^ Ffe^y 

[005 1 ] 

>«C*t L£Si2Mi:©Ti£tC??£-f S d n a«c <t -3-c a 

flBffi L . Novaqenitt?© 7" 5 X 5 F pET-19t>CC*i » 

coo52] *a*3feo**->ae?«E?iH»i k 

*rtf *»2 8ft~lg 1 6 2tt®ttS3d*VU ±121! 
«Bte»©iie*«E?W» 1 1 8 1 

3 7 2«t©fflHEW**r*. K?JS#l«cfct,>-C. ft 
7(4~mi 2{4©CATATC©ftSffi5lJttMI®PfR Ndei tc 
X.Z'mWMxm. S3 7 8a-m3 8 3fi©CXATCC 
©SSS5?<J«$lIKSsm BamraiCj:^W»fM^f *5. ft 
OTSTS^MEWtcirt,**. ®5{4~^8ffiRCXm5 
6(4~^5 9(4© Thr-Glu-Gly-^n*DTS ^SKJlJtt. 
7"Pf-T--fefr*-S Factor Xa©i2SRSJ{4"C*-5. 
[0053] ( H8&fl|2 : »^>-PD 1 M^ft«g 
i©jyg) ^4*©^*->£. 7535^>VU 
>^**©PD I £©gBSI!&£#£=i- FT*«&F 
*flEBSL. Ctii NovaqenttS©7'-5^ 5 F pET-lSbfc: 
teW 5«KEB*Nde1-BamWAl3IBfa5fiaa«:»AL/T d» n - 

[0054] ^S^©?^->jt{s^-ttieyiJ##2 K 
*JC^S^2 5(ii~Sl 5 9fi©^SS5iJ%WTS. ±82 
P D I ©jteT-»3:EWa#2 KteWSJB 1 7 5ffi~J& 1 

6 2 9<4©^Si2fiJ?:WTS. 12?>S#2 fc*jt,>r. M 

7 {4~m 1 2 ft©CATATC©iSS^Jtt»I?£Nde1tC «t 
SWK^1S-C*»). m 1 6 3 5&-~$fl 1 6 4 0ft©GGAT 
OC©SSEJ»J«$UHPgl eanmccfcSWK^Jec*^. 

RV^5 5(4~^5 8 [4© 7hr-Clu-Cly-Arg©7 5 
EiPJtt Factor Xa©i2Sep(4T , *5. 
[0 05 5] 1 : ?*~>&fcf-<D®m ) *M 

**©^*->?:3- FTSae^t NovaqenttiS©^ 
vT, ; F pEr-l9WC*»W5SJIEB3RNde1-BamraS]BrS5fl[ 
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[0 0 5 6] ^&*<D?*~l/&fcf-tefi&m^3 

3 «C*Jl*r . ^ 7 <i~Jfl 1 2 (4(DCATATGO^SS?tJ 
»MIBiBRNdel(c J: 4«K««r * 9 . » 1 6 8 iil-m 

1 7 3(4<3!)CCATcaDSSE^J{iSlSBS^ BainHtfCiStfJ 

S5{i-^8{JCD Thr-Clu-Cly-nArxjCDr^^Stg^J^ F 
actor Xa<D^Sfl{ir£>£. 

[0 0 5 7] ( it«gl2 : **x>-PD I Ktt«W» 
^ftggi^S) 7 5 35 • -f>VU>Xft*OPD 10 

cMiaM^ftsa-K-rsaeT-ifftso, cm n 

ovaqen?±^(D7*5^ 5 K pET-19bCC*i^i«IIEB3RNdel 
-^ajnHi^BTSWaHKlff A LOn^> 9 ft!f o fc. 
[0 0 5 8 ] ±EHtttttttt. P D I CE>iSttASfikaO«^A^ 

[0 0 5 9 ] *SES*0^*->ae?*iKW»94«C 
*stt*»2 5tt^»15 9tt©WHaWt*U ±E« 20 
ttMWoae^JiS 1 7 5 ft-Hf 2 6 4{4©&§i3aj£ 
Itr*. IB5»JS#4tC^r, miiiL-mi 2{±0CATA 
T0©*»iB5iJttlWIRB*Ndeltc <fc *«JBHW8r* 9 , « 

2 7 0tt^»2 7 5tt©GGATXX©^BEE?J»»IIBB3RBa 
n«LCC cfc S W»f««-C * * . After ST 5 -/ METttCCfc 
Ot\ SB5(4-^*8ffiaiy*3 5ti^*3 8{&© Thr-G 
lu-dyW\rgCD7 5 ^^^JiJ Factor Xa<DI2t83S{ir& 
*. 

[0 0 6 0 ] ( geTO^Bgrtrcp^B ) ^ttWl. 
Hi£ff!2. H^iatfH:«W2raBRStifc^^jr-- 30 

*JHl>T % -£ft^ft*J§M BL21(DE3)pLysS KyftWBfe 
b/c. «»Ufc*n**i©JI5inaft»tLBS« (bact 
o-tryptonel%. bacto-yeast extract 0. 5%. NaCI 
1%)T3 7" C&CT-Bfe£gU cn^LBMfCl 

%tiu/c. *ur3 7 - croD = o. 5.*rJg* 

U I PTG (isopropylthio-jS-O-galactoside) 

»iiSiinM{cftsj:9(caaDur. w»*3g*6«Fn 
[oo6i] *<m. ®mwLZ3L>wmic£ vmwb. 

mmtm&<D l 0 {§<D Soni cation^' -;7r 40 
MM Ufc. B*«<C J: Q«#«K»0ft:ft. 1 5 0 0 0 
rpm"C3 0»CDS'C^at^TCi. ±»4pJ»ttiH£. 

[006 2] Cft6*SDS-PAGECC«l>fclSJR. 
[006 3] (§Sg^gO0iR) ±ECC*jC>r»S 

.saftfeieHsflii. wtW2acfJt«M2K:«*aa» 
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<krS^^*-*«A©*IBS 8L21(DE3)pLysS <D*S§ 
(CffS^jStaHB^i*. 0.5% TritonX-100/lmMED 

TA^ssr2@»t^u/cs, mmtsm (smrsr. sonw 

Tris-HCI pH8.0 . UiW DTT\ OjiW EDTA) £jjtlx. 

-Cajjgibu/c. a^Sioa, ±tt*aff* 

u "4MflaR«««c»i/"C4* cri«ma«f*tT^ 

fc. ±EDTT*4tfJKR«a['rcDa*T«F. ;rtfx><D 

[0064] ^oaatfttig* 2 M^3RigSu fo fT 

—VVffitC&TZtcVXb'* y 7r - ( 50nW Tris-HCl pH 
8.0 % lOOnW NaCl, InM ttfb&^i/S A) CCJIffASgftO 
fcft »#©^?7T-Ccr-»aWr«:tf-3/c. COS 

ystir^si#iL6tia. a*f*m a-c^Mti/T 

±»*f*a£© Factor Xa«C J: -5«KK:fflC»/c. . 
[0065] ±&<D&ft*K, **x><!: P D I t<OS 

&W!&£ft5Ltt ~ > 4 itttSI an t o^rn^w 
(JCIMlXttJtltfte) ccto^rtt. a*fattfc<fcS 
**x><ou:7*-jufw >^mccjjnx. PDIX« 

[0 06 6 ] ( 7Pf-7-^tc«fc3gagHtett<PW 
K) JJBOJ:5Kaff*tfr>fclttfc«l. 5li£0«2K:tf 

u«t«2^ffsaa«a&*«n*4T, % maon*? 

1. EJWH»2X»4EW»*4«ca%rJ:5fc, **x> 

Factor Xa<DSIS^J%fi^F OT ^CT. ±E© 
SSBMSl^lmgtC^br, Factor Xa3 0^g^ 
ffll^r, 3 0" Ctcr-K;, Factor XaiC <fc S^JKtC^ 

[0067] (tmrmmm iRowmmtc a 0 

7 F-C*-5>Wicrocon-3 ( M«D:3000) *fflt>T3 0uL 
CCiS^Ufc. CCDct 9 ft^HOifti^V^iRS 0 |i L 

MtCS^x;l/tC*fLr pH6(D 200n*flvIES (2-(N 
wnorpholino)x3r>^Jl/^>^) ^77 7 -10/iL, 
If (Ceratocystis fiiribriata:IFO3050 

1 ) (Df&m+imm 1 mL^/co 10^:8 

0%^f Ff+XrP^^P^) 60uL€rJ3Dx, 2 

6" creso/c soa. 3>ha-;u<bbri«rifi<^ 

^-^AO*H«©i»fc«S^»ltB^K:oi»T fe 
HLh«aifP*tfote. 

[00 6 8 ] ZLX Model3550V^^Dyu-Hf-^ 
-4ffl^r3 0fl«&a e 4 8^Ha©St«:S ( 4l5nm) 

*>\ sci«c4ac»r, Att*>^«8c*j^a±ga4 8«F 
BBttoaaKfleoaoea^ 6 ±e 3 0 ^^(D^^^gtis 

*w s±ta 4 8 RHBftoK3(a®inea^ ^>±ib 30^ 



(9) 1$P!2 00 2-3 06 1 8 2 

15 16 

mm%m (%) = (b-a) xioo/b ■ • • -ssi 

8%. XtM2BIMrB»«^eO. 1 [0 07 0] 

SEQUENCE LISTING 
<U0> KABUSHIKI KAISH* TOYOTA CHUO KENKYUSHO 

<i2o> 0»SSTOH&#& gfiffSi£{* 



<L30> P0K-O1-O29 
<160> 4 
<210> 1 
<2ll> 392 
<212> DMA 

<213> Hordeurn vulqare 
<400> 1 

qac aaq cat atq att qaa qqt cqt atq aaa aqc tgc tqc cqt aqc acc 48 
Asp Lys His Met lie Glu Gly Arq Met Lys Ser Cys Cys Arq Ser Thr 

5 10 15 

ctq qqt cqt aac tqc tat aac ctq tqc cqt qtt cqt qqt qcq caq aaa 96 
Leu Gly Arq Asn Cys Tyr Asn Leu Cys Arq Val Arq Gly Ala Gin Lys 

20 25 30 

ctq tqc qcq qqt qtt tqc cqt tqc aaa ctq acc aqc aqc qqt aaa tqc 144 
Leu Cys Ala Gly Val Cys Arq Cys Lys Leu Thr Ser Ser Gly Lys Cys 

35 40 45 

ccq acc qqt ttt ccq aaa atq att qaa qqt cqt acq ctq qcq ctq qtt 192 
Pro Thr Gly Phe Pro Lys Met lie Glu Gly Arq Thr Leu Ala Leu Val 

50 55 60 

aqc aac aqc qat qaa ccq qat acc qtt aaa tat tqc aac ctq qqt tqc 240 
Ser Asn Ser Asp Glu Pro Asp Thr Val Lys Tyr Cys Asn Leu Gly Cys 
65 70 75 80 

cqt qcq aqc atq tqc qat tat atq qtt aac qcq qcq qcq qat qat qaa 288 
Arq Ala Ser Met Cys Asp Tyr Met Val Asn Ala Ala Ala Asp Asp Glu 

85 90 95 

qaa atq aaa ctq tat ctq qaa aac tqc qqt qat qcq tqc qtt aac ttt 336 
Glu Met Lys Leu Tyr Leu Glu Asn Cys Gly Asp Ala Cys Val Asn Fhe 

100 105 110 

tqc aac qqt qat qcq qqt ctq acc aqc ctq acc qcq tqa taq qat ccq 384 
Cys Asn Gly Asp Ala Gly Leu Thr Ser Leu Thr Ala *** *** Asp Pro 

115 120 125 

qct qct aa 392 
Ala Ala 
130 
<210> 2 
<2U> 1649 
<212> DNA 

<213> Hordeurn vulqare 
<400> 2 
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gac aaq cat 
Asp Lvs His 

qqt cgt aac 
Gly Arg Asn 

tqc gcg qqt 
Cys Ala Cly 
35 

acc qqt ttt 
Thr Cly Phe 
SO 

aaq aag qac 
Lys Lys Asp 
65 

qcc qaa ttc 
Ala Glu Phe 

qaq tac gaq 
Clu Tyr Glu 

qcc aaq gtq 
Ala Lys Val 
115 

qtt qaq qqc 
Val Clu Cly 

130 
tec ccc tac 
Ser Pro Tyr 

145 
ate aaq cag 
He Lys Gin 

qaq qaq ttc 
Clu Clu Phe 

qct tec qac 
Ala Ser Asp 
195 

ctq cqc qac 
Leu Arg Asp 

210 
gaq qct qaq 
Clu Ala Clu 
225 

gat gaq qqc 
Asp Glu Cly 



atq art 
Met lie 
5 

tqc tat 
Cys Tyr 
20 

qtt tqc 
Val Cys 

ccq aaa 
Pro Lys 

acc ttc 
Thr Phe 

ttc qcq 
Phe Ala 
85 

qaq get 
Glu Ala 
100 

qac tqc 
Asp Cys 

tac ccq 
Tyr Pro 

aaq qqc 
Lys Gly 

tct ctq 
Ser Leu 
165 
aaq aaq 
Lys Lys 
180 

aag gcg 
Lys Ala 

aac tac 
Asn Tyr 

ggc gtc 
Gly Val 

aaq gcg 
Lys Ala 
245 



qaa ggt 
Clu Gly 

aac ctq 
Asn Leu 

cqt tqc 
Arq Cys 

atq att 
Met lie 
55 

qac qac 
Asp Asp 
70 

ccq tgg 
Pro Trp 

qcq acc 
Ala Thr 

aca qaq 
Thr Glu 

act etc 
Thr Leu 
135 
cag cqc 
Gin Arg 
150 

ccc qcc 
Pro Ala 

qcc qac 
Ala Asp 

tec aqt 
Ser Ser 

ccq ttc 
Pro Phe 
215 
aaq qct 
Lys Ala 
230 

gtc ttc 
Val Phe 



(10) 

cqt aaa age 
Arg Lys Ser 
10 

tgc cgt qtt 
Cys Arg Val 
25 

aaa ctq acc 
Lys Leu Thr 
40 

gaa gqt cgt 
Glu Gly Arg 

ttc ate aag 
Phe He Lys 

tgc ggt cac 
Cys Gly His 
90 

aca ctg aag 
Thr Leu Lys 

105 
gag aeg gac 
Glu Thr Asp 
120 

aag gtc ttc 
Lys Val Phe 

aag get get 
Lys Ala Ala 

gtg tec gag 
Val Ser Glu 
170 

aag gee gtc 
Lys Ala Val 

185 
gag qtt ttc 
Glu Val Phe 
200 

gqc tec aqc 
Gly Ser Ser 

ccc qct ate 
Pro Ala He 

tec qaq aaq 
Ser Glu Lys 
250 



tqc tgc 
Cys Cys 

cgt ggt 
Arg Gly 

age age 
Ser Ser 

teg gat 
Ser Asp 
60 

aeg aat 
Thr Asn 
75 

tgc aag 
Cys Lys 

gag aag 
Glu Lys 

etc tgc 
Leu Cys 

cgc ggc 
Arg Gly 
140 
get ate 
Ala He 
155 

gtc aeg 
Val Thr 

ctt gtc 
Leu Val 

acc cag 
Thr Cln 

age gat 
Ser Asp 
220 
gtc ctt 
Val Leu 
235 

ttc gaq 
Phe Glu 
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18 

cqt aqc acc ctq 48 
Arq Ser Thr Leu 
15 

gcg cag aaa ctq 96 
Ala Cln Lys Leu 
30 

ggt aaa tgc ccg 144 
Gly Lys Cys Pro 
45 

gtt gtc cag. ctg 192 
Val Val Cln Leu 



gac ctt 
Asp Leu 

get etc 
Ala Leu 

aac ate 
Asn lie 
110 
eaa caa 
Gin Gin 
125 

ctt gac 
Leu Asp 

acc teg 
Thr Ser 

aag gac 
Lys Asp 

gee tat 
Ala Tyr 
190 
gtc gee 
Val Ala 
205 

qct qcq 
Ala Ala 



qtt etc 
Val Leu 
80 

gee ccc 
Ala Pro 
95 

aag etc 
Lys Leu 

cat ggt 
His ay 

aac gtc 
Asn Val 

tac atg 
Tyr Met 
160 
aac ctg 
Asn Leu 
175 

gtg gat 
Val Asp 

gag aag 
Glu Lys 

ctg gee 
Leu Ala 



tac aag gac ttt 
Tyr Lys Asp Fhe 
240 

gtg gag gcg ate 
Val Clu Ala He 
255 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



gaq aaq ttc qcc aag aeg ggc gee acc ccg etc att qqc qaq att gqc 



* 
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13 20 
Clu Lys Phe Ala Lys Thr Gly Ala Thr Pro Leu He Cly Clu He Cly 

260 265 270 

ccc qaa acc tac tec gac tac atq tcq qcc qqc ate cct ctq qcc tac 864 
Pro Clu Thr Tyr Ser Asp Tyr Met Ser Ala Gly He Pro Leu Ala Tyr 

275 280 285 

att ttc qcc qaa acq qcc qaq qaq cqq aaq qaq etc aqc qac aaq etc 912 
He Phe Ala Glu Thr Ala Glu Glu Arq Lys Clu Leu Ser Asp Lys Leu 

290 295 300 

aaq ccq ate qcc qaq qct caq cqc qqc qtc att aac ttt qqt act att 960 
Lys Pro lie Ala Glu Ala Gin Arq Gly Val He Asn Phe Gly Thr He 
305 310 315 320 

qac qcc aaq qct ttt qqt qcc cac qcc qqc aac ctq aac ctq aaq acc 1008 
Asp Ala Lys Ala Phe Gly Ala His Ala Gly Asn Leu Asn Leu Lys Thr 

325 330 335 

qac aaq ttc ccc qcc ttc qcc ate caq qaq qtc qcc aaq aac caq aaq 1056 . ' 

Asp Lys Phe Pro Ala Rie Ala He Gin Glu Val Ala Lys Asn Gin Lys 

340 345 350 

ttc ccc ttc qat caq qaq aaq qaq ate acc ttc qaq qcq ate aaq qct 1104 
Phe Pro Phe Asp Gin Glu Lys Glu He Thr Fhe Glu Ala He Lys Ala 
355 360 365 



ttc qtc qac qac ttt qtc qcc qqt aaq ate qaq ccc aqc ate aaq tcq 1152 
Phe Val Asp Asp Phe Val Ala Gly Lys He Glu Pro Ser He Lys Ser 

370 375 380 

qaq ccq ate cct qaq aaq caq qaq qqc ccc qtc acc qtc qtc qtt qcc 1200 
Glu Pro He Pro Clu Lys Gin Glu ay Pro Val Thr Val Val Val Ala 
385 390 395 400 

aaq aac tac aat qaq ate qtc ctq qac qac acc aaq qat qtq ctq att 1248 
Lys Asn Tyr Asn Glu He Val Leu Asp Asp Thr Lys Asp Val Leu He 

405 410 415 

qaq ttc tac qcc ccq tqq tqc qqc cac tqc aaq qcc ctq qct ccc aaq 1296 
Clu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Ala Leu Ala Pro Lys 

420 425 430 

tac qaq qaq etc qqc qcc ctq tat qcc aaq aqc qaq ttc aaq qac cqq 1344 
Tyr Glu Glu Leu Gly Ala Leu Tyr Ala Lys Ser Glu Phe Lys Asp Arq 

435 440 445 

qtc qtc ate qcc aaq qtt qat qcc acq qcc aac qac qtt ccc qat qaq 1392 
Val Val He Ala Lys Val Asp Ala TTir Ala Asn Asp Val Pro Asp Glu 

450 455 460 

ate caq qqa ttc ccc acc ate aaq ctq tac ccq qcc qqt qcc aaq qqt 1440 
He Gin Gly Phe Pro Thr He Lys Leu Tyr Pro Ala Gly Ala Lys Gly 
465 470 475 480 

caq ccc qtc acc tac tct qqc tcq cqc act qtc qaq qac etc ate aaq 1488 
Gin Pro Val Thr Tyr Ser Gly Ser Arq Thr Val Glu Asp Leu He Lys 

485 490 495 

ttc ate qcc qaq aac qqc aaq tac aaq qcc qcc ate tcq qaq qat qcc 1536 
Fhe He Ala Glu Asn Gly Lys Tyr Lys Ala Ala He Ser Glu Asp Ala 

500 505 510 

qaq qaq acq tcq tec qca acc qaq acq acc acc qaq acq qcc acc aaq 1584 
Clu Glu Thr Ser Ser Ala Thr Glu Thr Thr Thr Glu Thr Ala Thr Lys 




(12) 1^2 0 0 2-3 06 1 8 2 

21 22 
515 520 525 

tcq gag gag get qcc aaq qag acq gcq acq qaq cac qac qaq etc tqa 1632 
Ser Glu Glu Ala Ala Lys Clu Thr Ala Thr Glu His Asp Clu Leu *** 

530 535 540 543 

tag qat ccq get get aa 1649 
*** Asp Pro Ala Ala 
545 549 
<210> 3 
<2U> 182 
<212> DNA 

<213> Hordeum vulqare 
<400> 3 

qac aaq cat atg art gaa qgt cgt atg aaa age tgc tgc cgt age acc 48 
Asp Lys His Met lie Glu Gly Arg Met Lys Ser Cys Cys Arg Ser Thr 

5 10 15 . 



ctg ggt cgt aac tgc tat aac ctg tgc cgt gtt cgt ggt gcg caq aaa 96 
Leu Gly Arg Asn Cys Tyr Asn Leu Cys Arg Val Arg Gly Ala Gin Lys 

20 25 30 

ctg tgc gcq ggt gtt tgc cgt tgc aaa ctg acc age age ggt aaa tgc 144 
Leu Cys Ala Gly Val Cys Arg Cys Lys Leu Thr Ser Ser Gly Lys Cys 

35 40 45 

ccg acc ggt ttt ccg aaa tga tag gat ccg get get aa 182 
Pro Thr Gly Phe Pro Lys *** *** Asp Pro Ala Ala 
50 55 60 

<210> 4 
<2H> 284 
<212> DNA 

<213> Hordeum vulgare 
<400> 4 

gac aaq cat atg att gaa ggt cgt aaa age tgc tgc cgt age acc ctg 48 
Asp Lys His Met He Glu Gly Arg Lys Ser Cys Cys- Arg Ser Thr Leu 

5 10 15 

ggt cgt aac tgc tat aac ctg tgc cgt gtt cgt ggt gcg cag aaa ctg 96 
Gly Arg Asn Cys Tyr Asn Leu Cys Arg Val Arg ay Ala Gin Lys Leu 

20 25 30 

tgc gcg ggt gtt tgc cgt tgc aaa ctg acc age age ggt aaa tgc ccg 144 
Cys Ala Gly Val Cys Arg Cys Lys Leu Thr Ser Ser Gly Lys Cys Pro 
35 40 45 



acc ggt ttt ccg aaa atg att gaa ggt cgt gag acg teg tec gca acc 192 
Thr Gly Phe Pro Lys Met lie Glu Gly Arg Glu Thr Ser Ser Ala Thr 

50 55 60 

gag acg ace acc gag acg gee acc aag teg gag gag get gee aag gag 240 
Glu Thr Thr Thr Glu Thr Ala Thr Lys Ser Glu Glu Ala Ala Lys Glu 
65 70 75 80 

acq gcg acg gag cac gac gag etc tga taq gat ccg get get aa 284 
Thr Ala Thr Glu His Asp Glu Leu *** *** Asp Pro Ala Ala 
85 90 94 



(13) 



23 
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to© i ft^ttMmtp&wKmft 

to© l »S^aSffl*AW^rt 

to© i wx^mmtp&wizmft 



to© 1 »^a^EB**W55§frt 

F 4B024 AAOl M05 BA67 BASO CA04 

CA07 CA06 EA04 GA11 HA03 
HA06 

4B064 AC01 CA02 CA19 CQ4 CE04 

CE06 CE20 
4B065 AA26X AA5SY AAS9Y AB01 ' 

AOL4 BD45 CA41 CA44 
4H045 AA10 M20 BA10 BA41 CA10 

CA30 EA01 EA29 FA16 FA74 

GA06 



